Design, synthesis and evaluation of biomimetic affinity ligands for elastases.
A low-molecular-weight biomimetic affinity ligand selective for binding elastase has been designed and synthesized. The ligand was based on mimicking part of the interaction between a natural inhibitor, turkey ovomucoid inhibitor and elastase, and modelled from the X-ray crystallographic structure of the enzyme-inhibitor complex. Limited solid-phase combinatorial chemistry was used to synthesize 12 variants of the lead ligand using the triazine moiety as the scaffold for assembly. The ligand library was screened for its ability to bind elastase and trypsin, and two ligands were studied further. Ligand C4/6 [2-alanyl-alanyl-4-tryptamino-6-(alpha-lysyl)-s-triazine] was found to bind porcine pancreatic elastase, but not trypsin, with a dissociation constant of 6 x 10(-5) M and a binding capacity of 21 mg elastase per ml gel. The adsorbent was used to purify elastase from a crude extract of porcine pancreas. Immobilized ligand C4/5 6 [2-alanyl-alanyl-4-tyramino-6-(alpha-lysyl)-s-triazine] was similarly chosen for optimal binding of elastase from cod and used to purify the enzyme from a crude extract of cod pyloric caeca. Ligand C4/6 was subsequently synthesized in solution and its structure verified by 1H-NMR.